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Name of invention : Solder Form Inspection Method of Discrete Type Electronic Parts 
[Abstract] 

[Purpose] It is observing the poor solder of discrete type electronic parts with the 
technology of image processing, and judging the poor item besides a quality of a soldering 
state correctly. 

Constitution: The soldering portion of discrete type electronic parts to be inspected is 
picturized, and it changes into the image signal according to the density of preset gradation, 
and the gray level histogram of the number of pixels corresponding to each density is 
generated from this image signal, and it asks for total of the frequency difference of the 
gray level histogram in each density with the standard gray level histogram beforehand 
registered for every solder form item, and the smallest standard gray level histogram of 
total is specified, and a good product and a defective product corresponding to it are judged 
results. 

[Claim 1] The solder form inspection method of discrete type electronic parts characterized 
by to picturize the soldering portion of discrete type electronic parts to be examined, to 
change into the image signal according to the density of preset gradation, to create the gray 
level histogram of the number of pixels corresponding to each density created from the 
image signal, to count the total of the frequency difference of the density histogram in each 
density and then compare it with the standard gray level histogram beforehand registered 
for every solder form item, and to make the form item corresponding to the smallest 
standard gray level histogram of this total into a judgment result. 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of 
inspecting an excellent article or a defective as a solder gestalt of 
discrete mold electronic parts by the image processing. 
[0002] 

[Description of the Prior Art] As an inspection means of the soldering 
part of discrete mold electronic parts, the technique of an image 
processing is used instead of a visual inspection. It is it being the 
inspection approach of a visual inspection or others for it to be the 
most difficult for an operator, quantifying normal or the soldering 
condition judged that is poor on the occasion of this inspection, and 
inputting into the automatic check judging parameter of an inspection 
machine. Conventionally, the item of an excellent article and a 
defective is prepared, the value of those parameters was changed 
manually, it is set as the basis of trial-and-error (dry cleaning and 
error), and great time amount, an effort, and intuition were needed. 
[0003] 

[Objects of the Invention] Therefore, the purpose of this invention is 
observing the poor solder of discrete mold electronic parts with the 
technique of an image processing, and enabling it to judge a defect 
item besides the quality of a soldering condition correctly. 
[0004] 

[The solution means of invention] Under the above-mentioned 
purpose, this invention picturizes the soldering part of discrete mold 



electronic parts to be examined, and changes it into the picture signal 
according to the concentration of predetermined gradation. The gray 
level histogram of the number of pixels corresponding to each 
concentration is created from this picture signal. It asks for total of 
the frequency difference of the gray level histogram in each 
concentration, and the standard gray level histogram beforehand 
registered for every solder gestalt item, and the smallest standard 
gray level histogram of total is specified, and be made to let the 
defect item of the excellent article corresponding to this, and a 
defective be a judgment result. 
[0005] 

[Example] Drawing 1 shows the overall configuration of the 
illumination system and system which are used by the approach of 
this invention. The substrate 1 to be examined is placed on the plate- 
like inspection table 2, and can be irradiated now in the state of a 
non-shadow from all directions with the omnidirectional lighting 3. The 
omnidirectional lighting 3 carries out level division of the electrode 
holder 4 of a semi-sphere mold in eight steps, and uses what has 
arranged the light sources 5, such as the shape of a ring LED, for 
every division location. Here, the light source 5 of the shape of all ring 
is the range from whenever [ angle-of-elevation ] to a low include 
angle, and it is arranged so that the light converged towards the 
inspected side of a substrate 1 may be generated. 
[0006] And if the substrate 1 to be examined carries out a vertical 
line paraphrase, right above the soldering part, the cameras 6, such as 
a CCD camera, are arranged and it connects with the image 
processing system 7. The image processing system 7 contains the 
image-processing program based on the solder gestalt inspection 
approach of this invention, and performs the program concerned about 
the soldering part of the substrate 1 after positioning. 
[0007] Next, drawing 2 shows the vertical section of a hole vacancy 
and an image pick-up image without solder, and a soldering part, and 
the pattern of the standard gray level histogram corresponding to 
them as a defect item of a soldering gestalt, i.e., an excellent article, 
and a defective. In the case of the good soldering condition, through 
the solder 10 of the shape of a projection and a crest, it connects 
with the land 1 1 of the front face of a substrate 1 electrically, and the 



lead 8 of discrete mold electronic parts is being physically fixed from 
the through hole 9 of a substrate 1. The image pick-up screen at this 
time appears as a dark circular part. 

[0008] On the other hand, the blowhole 12 is formed in the perimeter 
of lead 8 at the case of poor soldering of a hole vacancy. At this time, 
image pick-up screens are a blowhole 1 2 and a corresponding part, 
and form the bright part of the shape of the shape of a ring, and a C 
character. Moreover, corresponding to solder 10 not existing in the 
case of poor solder without solder, the bright circular part of a land 1 1 
and the small black point corresponding to the end face of lead 8 
appear on an image pick-up screen. 

[0009] And if the number of pixels for every concentration of 256 
gradation is expressed corresponding to the gestalt of these excellent 
articles and a defective (with a hole vacancy and no solder), the 
pattern of a gray level histogram will appear. Since the pattern of 
these gray level histograms corresponds with each soldering gestalt 
and expresses the description, it is beforehand stored in the memory 
of an image processing system 7 as a pattern of the standard gray 
level histogram corresponding to the defect item of an excellent 
article or a defective. 

[0010] Next, drawing 3 shows the flow chart of the solder gestalt 
inspection approach of this invention. The program for this is stored in 
the program memory of an image processing system 7. As above- 
mentioned, a soldering part to be examined has a characteristic 
configuration for every solder gestalt, i.e., an excellent article, 
defective of a hole vacancy, and defective without solder, and the 
gray level histogram of these images appears as a characteristic 
pattern. These gray level histograms are beforehand registered as a 
pattern of the standard gray level histogram representing the defect 
item of an excellent article or a defective. 

[0011] First, at the step of the beginning after initiation, the light 
source 5 of the maximum upper case (right above) will be in a lighting 
condition, and a soldering part to be examined will be set as the 
suitable brightness for an image pick-up. A camera 6 picturizes a 
soldering part to be examined, changes it into the picture signal of 256 
gradation for every pixel, is sent into the image memory in an image 
processing system 7, and is made to memorize at the following image 



pick-up step. 

[0012] Next, from an image memory, an image processing system 7 
reads the picture signal of a soldering part to be examined, totals the 
number of pixels for every concentration, creates a gray level 
histogram, is the following step, changes the total frequency of a gray 
level histogram into a fixed value, and normalizes the pattern of a gray 
level histogram. At the following step, it judges whether it is the 
closest to which of the pattern of a standard gray level histogram with 
which the gray level histogram of a soldering part to be examined is 
registered, therefore, a program — the following histogram — 
difference — it is the step of count, and it asks for total of the 
difference of the frequency in each concentration of a standard gray 
level histogram [ finishing / registration ] and a gray level histogram to 
be examined, the smallest standard gray level histogram of total of the 
difference of frequency is specified at the step of the continuing 
decision output, and the item of the excellent article corresponding to 
this standard gray level histogram, the defective of a hole vacancy, or 
a defective without solder is specified, and let it be a judgment result. 
[0013] At this step of a series of, the standard gray level histogram 
nearest to a soldering condition to be examined is specified. For this 
reason, since it is classified into either of the standard gray level 
histograms registered beforehand, a suitable judgment is attained for 
every assignment item. In addition, although the above-mentioned 
example has illustrated two defect conditions (i.e., poor punching) and 
a solder-less defect about the defective, the condition of poor 
soldering is not limited to the above-mentioned thing, for example, can 
also be used for the judgment of the quantitative quality of the 
amount of solder. 

[0014] In addition, although the gray level histogram is conventionally 
used for the decision of the threshold level at the time of carrying out 
binarization of the image, as above-mentioned, the approach of this 
invention is used as a comparison pattern of inspection, and it 
functions on it as a checking parameter. 
[0015] 

[Effect of the Invention] In this invention, image-processing- 
inspection of a soldering condition can be automatically conducted 
only by the gray level histogram being used as characteristic quantity 



of the excellent article of a solder gestalt, and a defective, and 
memorizing the characteristic pattern of a gray level histogram for 
every defect item of an excellent article or a defective. Therefore, as 
an operator, the solder situation judged by the inspection approach of 
a visual inspection or others is applied to an inspection machine, and a 
setup of an inspection criterion can be performed easily that what is 
necessary is just to specify the gray-level-histogram pattern as an 
item of the excellent article set up beforehand or a defective. 



[Translation done.] 
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